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IMAGE FORMING APPARATUS, IMAGLE
FORMING METHOD AND

NON-TRANSITORY RECORDING MEDIUM

FIELD

Embodiments herein relate generally to an image forming
apparatus, an 1mage forming method, and a non-transitory

recording medium.

BACKGROUND

An 1mage forming apparatus, such as a printer, oiten
includes a fixing device, which may include a heater.

In the 1mage forming apparatus, damage to the heater of
the fixing device may be detected. For example, 11 a tem-
perature of the fixing device does not rise during operation,
a method may be used to detect damage to the fixing device.

However, 1n the conventional image forming apparatus, 1t
may be unclear whether the fixing device 1s damaged due to
an abnormality in the heater.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an external view 1llustrating an overall configu-
ration of an 1mage forming apparatus according to at least
one embodiment:

FI1G. 2 1s a hardware block diagram 1llustrating the image
forming apparatus according to at least one embodiment;

FI1G. 3 15 a front sectional view 1llustrating a fixing device
according to at least one embodiment;

FI1G. 4 1s a diagram 1llustrating a first specific example of
a tlow of an operation performed by the image forming
apparatus according to at least one embodiment; and

FIG. 5 1s a diagram 1llustrating a second specific example
of a flow of the operation performed by the image forming
apparatus according to at least one embodiment.

DETAILED DESCRIPTION

Because a conventional image forming apparatus may not
distinguish between a failure 1n the heater of the fixing
device and a failure of the sensor monitoring the heater of
the fixing device, the image forming apparatus cannot reli-
ably or accurately determine an actual cause for a non-
functioning fixing device.

In accordance with an embodiment, an 1mage forming
apparatus comprises a heater, a fixing device (fixer), and a
control section (a controller). The heater 1s turned on or
turned off, and a heat generation section (heat generator)
generates heat when the heater 1s turned on. The fixing
device fixes a developer 1image on a surface of an i1mage
forming medium with the heat from the heat generation
section. The control section detects a voltage of a power
supply for supplying electric power to the heater, and
determines abnormality occurring in the heater 11 a voltage
drop amount at the time the heater 1s turned on as compared
to a case 1n which the heater 1s turned off 1s smaller than a
first threshold value.

Hereinafter, an 1mage forming apparatus, an image form-
ing method and a non-transitory recording medium of an
embodiment are described with reference to the accompa-
nying drawings.

FIG. 1 1s an external view 1llustrating an overall configu-
ration of an 1mage forming apparatus 100 according to at
least one embodiment. FIG. 2 1s a hardware block diagram
illustrating the 1mage forming apparatus 100 according to at
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2

least one embodiment. The 1image forming apparatus 100 1s,
for example, a multi-function peripheral device. The 1image
forming apparatus 100 includes a display 110, a control
panel 120, an 1image forming unit 130 (e.g., a printer), a sheet
housing section 140 (e.g., a cassette or tray), a storage
section 150 (e.g., a memory), a control section (or a con-
troller) 160, an 1mage reading section 200 (e.g., a scanner),
a power supply port 310, a power supply cord 320, an
attachment plug 330 and a power supply section (power
supply) 80.

In FIG. 1, a plug receptacle for commercial power supply
340 1s shown together with the image forming apparatus
100. For example, the plug receptacle for commercial power
supply 340 1s provided on a wall of a building.

In the image forming apparatus 100, the power supply
cord 320 extends from the power supply port 310 to the
outside. The attachment plug 330 is provided at a tip of the
power supply cord 320. The attachment plug 330 1s mserted
into the plug receptacle for commercial power supply 340.
The electric power supplied from a commercial power
supply 1s input to the power supply section 80 via the
attachment plug 330 and the power supply cord 320.

The power supply section 80 distributes the electric power
to each section 1including the image forming unit 130 1n the
image forming apparatus 100. The power supply section 80
applies the input voltage of the commercial power supply to
the control section 160.

The power supply section 80 may include a converter for
converting an input AC voltage of the commercial power
supply to a DC voltage. In this case, the power supply
section 80 may apply the DC voltage converted by the
converter to the control section 160.

In the image forming apparatus 100, the use of current by
a heater of the fixing device 30 causes the decrease 1n a
voltage to be applied to the control section 160 from the
power supply section 80.

The image forming apparatus 100 forms an 1mage on a
sheet using a developer such as a toner. The developer 1s
fixed to the sheet when heated. The sheet 1s, for example, a
paper or a label paper. Any type of sheet can be used as long
as the 1image forming apparatus 100 can form an image on
a surface thereof.

The display 110 1s an image display device such as a
liquid crystal display, an organic EL (Electro Luminescence)
display and the like. The display 110 displays various kinds
of information relating to the image forming apparatus 100.

The control panel 120 includes a plurality of buttons. The
control panel 120 receirves an operation from a user. The
control panel 120 outputs a signal corresponding to the
operation performed by the user to the control section 160.
The display 110 and the control panel 120 may be integrated
with each other to form a touch panel.

The image forming unit 130 forms an image on the sheet
based on 1mage information generated by the image reading
section 200 or image mformation received through a com-
munication line. The image forming unit 130 includes a
developing device (developer) 10, a transier device 20 and
a fixing device 30. The fixing device 30 includes a heater 40
and a temperature sensor 62. The temperature sensor 62
detects a temperature of the heater 40. The temperature
sensor 62 outputs a signal indicating the detected tempera-
ture to the control section 160.

-

T'he heater 40 may be called a heater unit or the like.
The image forming umt 130 forms an 1mage through the
following processing, for example. The developing device
10 of the image forming unit 130 forms an electrostatic

latent 1mage on a photoconductive drum based on the image
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information. The developing device 10 of the image forming
unit 130 forms a visible image (developer 1mage) by attach-
ing the developer to the electrostatic latent image. For
example, the developer 1s a toner. The toner may be a
decolorable toner, a non-decolorable toner, a decorative
toner, or the like. The non-decolorable toner 1s a normal
toner.

The transter device 20 of the image forming unit 130
transiers the visible image onto the sheet.

The fixing device 30 of the image forming unit 130 fixes
the visible image to the sheet by heating and pressurizing the
sheet. The sheet on which the image 1s formed may be a
sheet accommodated 1n the sheet housing section 140, or a
sheet that 1s manually fed.

The sheet housing section 140 accommodates a sheet to
be used for image formation in the 1image forming unit 130.

The storage section 150 1s a magnetic hard disk device, a
semiconductor storage device or the like. The storage sec-
tion 150 stores data required at the time the 1image forming,
apparatus 100 operates. The storage section 150 may tem-
porarily store image data formed in the image forming
apparatus 100.

The control section 160 1s configured by a processor such
as a CPU (Central Processing Unit) and a memory. The
control section 160 reads out a program stored 1n the storage
section 150 1n advance to execute it. The control section 160
controls the operation of each device of the image forming
apparatus 100.

The control section 160 controls the electric power to be
supplied to the heater 40.

The control section 160 determines a power supply volt-
age applied by the power supply section 80, ¢.g., by detect-
ing the voltage.

A signal output from the temperature sensor 62 1s input to
the control section 160. The control section 160 detects the
temperature indicated by the signal input from the tempera-
ture sensor 62.

The 1image reading section 200 reads image information
of a reading object as intensity of light. The image reading
section 200 records the read image information. The
recorded 1mage information may be transmitted to another
information processing apparatus via a network. The
recorded 1mage information may be used for forming an
image on the sheet by the image forming umt 130. The
image reading section 200 may include an ADF (Auto
Document Feeder).

FIG. 3 1s a front sectional view illustrating the fixing
device 30 according to the embodiment. The fixing device
30 of the embodiment includes a pressure roller 30p and a
film umt ({ilm assembly) 304

An xyz orthogonal coordinate system 1s shown 1n FIG. 3
for convemence of description.

The pressure roller 30p can be rotatably driven, and the
pressure roller 30p can be pressed against a surface of the
f1lm unit 30/%. The pressure roller 30p forms a nip N between
the pressure roller 30p and the film unit 30/ 1t the pressure
roller 30p 1s pressed against the surface of the film unit 30/.
The pressure roller 30p pressurizes the visible image on the
sheet entering the nip N. When the pressure roller 30p 1s
rotatably driven, the pressure roller 30p rotates to convey the
sheet. For example, the pressure roller 30p includes a core
32, an elastic layer 33 and a release layer (not shown).

The core 32 having a cylindrical shape 1s made of a metal
material such as stainless steel. Both ends i an axial
direction of the core 32 are rotatably supported. The core 32
1s rotatably driven by a motor (not shown). The core 32 abuts
on a cam member (not shown).
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4

The elastic layer 33 1s made of an elastic material such as
s1licone rubber or the like. The elastic layer 33 1s formed on
an outer circumierential surface of the core 32 at a constant
thickness. The release layer (not shown) 1s formed on an
outer circumierential surface of the elastic layer 33. The
release layer 1s made of a resin material such as PFA
(tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer).

The pressure roller 30p 1s rotatably driven by a motor to

rotate. If the pressure roller 30p rotates 1n a state 1n which
the nip N 1s formed, a cylindrical film (thin film) 35 of the
film unit 30/% 1s driven to rotate. The pressure roller 30p
rotates 1n a state 1n which the sheet 1s positioned at the nip
N to convey the sheet 1n a conveyance direction W.

The film unit 30/ heats the visible 1mage on the sheet
entering the nip N. The film unit 30/ includes the cylindrical
film (cylindrical body) 35, the heater 40, a heat transfer
member 49, a support member 36, a stay (a support) 38, a
temperature sensor 62, a thermostat 68 and a film thermom-
cter 64. The thermostat 68 1s configured to be controlled by
the control section and to output temperature information to
the control section.

The cylindrical film 35 has a cylindrical shape. The
cylindrical film 35 includes a base layer, an elastic layer, and
a release layer 1n order from an mner circumierential side
thereof. The base layer having a cylindrical shape 1s made of
a material such as nickel (N1). The elastic layer 1s superim-
posed on an outer circumierential surface of the base layer.
The elastic layer 1s made of an elastic material such as
silicone rubber. The release layer 1s superimposed on an
outer circumierential surface of the elastic layer. The release
layer 1s made of a matenial such as PFA resin.

The heater 40 includes a base plate 41 and a heating
clement 45. The base plate 41 1s a heating element base
plate. The base plate 41 1s made of a metal material such as
stainless steel or nickel, or a ceramic material such as
aluminum nitride. The base plate 41 has a long and thin
rectangular plate shape. The base plate 41 1s arranged on the
inner side 1n a radial direction of the cylindrical film 35. The
base plate 41 extends along the axial direction of the
cylindrical film 35.

The heating element 45 1s formed on the surface of the
base plate 41. The heating element 45 may be a single
heating element or may include a plurality of heating
clement portions. I the heating element 45 includes a
plurality of heating element portions, the plurality of heating
clement portions 1s arranged side by side 1n a main scanning
direction.

The heating element 435 1s formed by a heating resistor
such as a silver-palladium alloy. An energization amount for
the heating element 45 1s controlled by the control section
160.

As shown 1n FIG. 3, the heater 40 1s arranged at the inner
side of the cylindrical film 35. A lubricant (not shown) 1s
applied to the mner circumierential surface of the cylindrical
film 35. The heater 40 contacts the inner circumierential
surface of the cylindrical film 35 via the lubricant. If the
heater 40 generates heat, viscosity of the lubricant decreases.
In this way, the slidability between the heater 40 and the
cylindrical film 35 1s ensured. Thus, the cylindrical film 35
1s a belt-like thin film sliding on the surface of the heater 40
with one surface thereof contacting the heater 40.

The support member 36 1s made of a resin material such
as a liquid crystal polymer. The support member 36 supports
the heater 40. The support member 36 supports the inner
circumierential surface of the cylindrical film 35 at both
ends of the heater 40.




US 11,073,776 B2

S

The stay 38 1s made of a steel plate material or the like.
For example, a cross section of the stay 38 may be U-shaped.
The stay 38 1s mounted 1n such a manner that a U-shaped
opening 1s sealed by the support member 36. Both ends of
the stay 38 are fixed to a housing of the image forming
apparatus 100. In this way, the film unit 30/ 1s supported 1n
the 1mage forming apparatus 100.

The temperature sensor 62 detects a temperature. The
temperature sensor 62 1s arranged in the vicimity of the
heater 40. In this way, the temperature sensor 62 detects a
temperature of the heater 40.

The thermostat 68 1s arranged 1n the vicinity of the heater
in the same manner as the temperature sensor 62. The
thermostat 68 shuts ofl the energization to the heating
clement 1f the measured temperature of the heater 40
exceeds a predetermined temperature.

In FIG. 3, a center pc of the pressure roller 30p, a center
hc of the film unit 30/ and a straight line CL connecting the
two centers are shown.

In FIG. 3, a center 45¢ 1n an x direction of the heating
clement 45 and a center 41¢ in the x direction of the base
plate 41 are shown.

In the mmage forming apparatus 100 of at least one
embodiment, an on-demand system 1s used as a fixing
system. In the on-demand system, power consumption in the
image forming apparatus 100 can be reduced. In such an
on-demand system, a film 1s driven by a rotation member
provided with the elastic layer 33. In the on-demand system,
the conveyed sheet and the developer are heated by the
heater 40 through the film.

FI1G. 4 1s a diagram 1llustrating a first specific example of
a tlow of an operation performed by the image forming
apparatus 100 according to the embodiment.

The 1mage forming apparatus 100 1s started 1f a power
supply thereof 1s turned on (Act 101). At this time, the heater
40 1s turned ofl.

Thereatfter, the control section 160 detects a voltage value
Va of a power supply applied by the power supply section
80. Then, the control section 160 stores the detected voltage
value Va 1n the storage section 150 (Act 102). For example,
the control section 160 detects the voltage value Va imme-
diately after the power supply 1s turned on.

Next, the control section 160 turns on the heater 40 (Act
103).

Thereafter, the control section 160 detects a voltage value
Vb of a power supply applied by the power supply section
80 again. Then, the control section 160 stores the detected
voltage value Vb in the storage section 150 (Act 104). For
example, the control section 160 detects the voltage value
Vb of the power supply when a predetermined time elapses
since the heater 40 1s turned on. The predetermined time may
be set to any time. For example, the predetermined time 1s
stored 1n advance in the storage section 150. The control
section 160 reads out the predetermined time stored 1n the
storage section 150 to use it.

Next, the control section 160 detects the temperature
detected by the temperature sensor 62. Then, the control
section 160 determines whether the detected temperature 1s
lower than a target temperature T (Act 103). The target
temperature T 1s stored 1n advance 1n the storage section 150.
The control section 160 reads out the target temperature T
stored 1n the storage section 150 to use 1t.

Instead of a processing for determining whether the
detected temperature 1s lower than the target temperature T,
a processing ol determining whether the detected tempera-
ture 1s equal to or lower than the target temperature T may
be performed.
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If 1t 1s determined that the detected temperature 1s not
lower than the target temperature T (No i Act 105), the
control section 160 terminates the processing in this flow.
That the detected temperature 1s not lower than the target
temperature T means that the detected temperature reaches
the target temperature 1. In this case, 1n this example, 1t 1s
considered that the heater 40 and the temperature sensor 62
are normal.

On the other hand, if i1t 1s determined that the detected
temperature 1s lower than the target temperature T (Yes in
Act 105), the control section 160 performs the processing in
ACT 106. In Act 106, the control section 160 determines
whether a predetermined time X elapses since the heater 40
1s turned on (Act 106). The predetermined time X may be
any time, and for example, may be several seconds. The
predetermined time X 1s stored in advance in the storage
section 150. The control section 160 reads out the predeter-
mined time X stored in the storage section 150 to use it.

If 1t 1s determined that the predetermined time X does not
clapse since the heater 40 1s turned on (No 1n Act 106), the
control section 160 returns to the processing i Act 105.
Specifically, the control section 160 determines whether the
detected temperature 1s lower than the target temperature T
again (Act 105).

On the other hand, if i1t 1s determined that the predeter-
mined time X elapses since the heater 40 1s turned on (Yes
in Act 106), the control section 160 performs the processing
in Act 107. In Act 107, the control section 160 determines
whether a value obtained by subtracting the detected voltage
Vb from the detected voltage Va 1s equal to or smaller than
a predetermined threshold value Vt (Act 107). For example,
the threshold value Vt may be set to 5V.

Instead of the processing of determining whether the
value obtained by subtracting the voltage Vb from the
voltage Va 1s equal to or smaller than the predetermined
threshold value Vi, a processing of determining whether the
value obtained by subtracting the voltage Vb from the
voltage Va 1s smaller than the predetermined threshold value
Vt may be performed.

The value obtained by subtracting the voltage Vb from the
voltage Va indicates a voltage drop amount of the power
supply after the predetermined time elapses since the heater
40 1s turned on. In at least one embodiment, 1 the voltage
drop amount (Va-Vb) i1s equal to or smaller than a prede-
termined threshold value Vt, 1t 1s considered that the heater
40 1s not operating normally and an abnormality (e.g.,
unusual or unexpected behavior or performance, such as
caused by damage or failure of structure or components)
occurs 1n the heater 40.

IT 1t 1s determined that the value obtained by subtracting
the voltage Vb from the voltage Va is equal to or smaller
than a predetermined threshold value Vt (Yes i Act 107),
the control section 160 notifies the abnormality occurring in
L
C

e heater 40 (Act 108). Specifically, the control section 160
1splays a message for notitying the abnormality occurring
in the heater 40 on the display 110. For example, this
message contains an error code. As another embodiment, the
control section 160 may output a sound or the like for
notilying the abnormality occurring 1n the heater 40. Then,
the control section 160 terminates the processing in this
flow.

On the other hand, it it 1s determined that the value
obtained by subtracting the voltage Vb from the voltage Va
1s greater than the predetermined threshold value Vt (No 1n
Act 107), the control section 160 notifies the abnormality
occurring in the temperature sensor 62 (Act 109). Specifi-
cally, the control section 160 displays a message for noti-
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tying the abnormality occurring in the temperature sensor 62
on the display 110. For example, this message contains an
error code. As yet another embodiment, the control section
160 may output a sound or the like for notilying the
abnormality occurring in the temperature sensor 62. Then,
the control section 160 terminates the processing in this
flow.

FIG. 5 1s a diagram 1llustrating a second specific example
of the tlow of the operation performed by the image forming
apparatus according to at least one embodiment.

For convenience of description, in describing the process
of FIG. 5, the description 1s simplified for portions that are
the same as those of the process illustrated in FIG. 4.

From the start of this flow, the processing 1n Act 201, the
processing 1n Act 202, the processing 1 Act 203 and the
processing 1n Act 204 are the same as the processing in Act
101, the processing in Act 102, the processing in Act 103 and
the processing in Act 104 from the start of the flow shown
in FIG. 4, respectively.

The processing performed after the processing 1n Act 204

in this flow 1s described.

The control section 160 determines whether the value
obtained by subtracting the detected voltage Vb from the
detected voltage Va 1s equal to or smaller than the prede-
termined threshold value Vt (Act 205).

Instead of the processing of determining whether the
value obtained by subtracting the voltage Vb from the
voltage Va 1s equal to or smaller than the predetermined
threshold value Vt, the processing of determining whether
the value obtained by subtracting the voltage Vb from the
voltage Va 1s smaller than the predetermined threshold value
Vt may be performed.

If 1t 1s determined that the value obtained by subtracting
he voltage Vb from the voltage Va 1s equal to or smaller

{
than the predetermined threshold value Vt (Yes 1n Act 205),
;

{

he control section 160 notifies the abnormality occurring 1n
he heater 40 (Act 206). Then, the control section 160
terminates the processing in this tlow.

On the other hand, 1f 1t 1s determined that the value
obtained by subtracting the voltage Vb from the voltage Va
1s greater than the predetermined threshold value Vt (No 1n
Act 205), the control section 160 performs the processing in
Act 207. In Act 207, the control section 160 detects the
temperature detected by the temperature sensor 62. Then,
the control section 160 determines whether the detected
temperature 1s lower than the target temperature T (Act 207).

Instead of the processing of determining whether the
detected temperature 1s lower than the target temperature T,
a processing ol determining whether the detected tempera-
ture 1s equal to or lower than the target temperature T may
be performed.

It 1t 1s determined that the detected temperature 1s not
lower than the target temperature T (No i Act 207), the
control section 160 terminates the processing in this flow.

On the other hand, 1f 1t 1s determined that the detected
temperature 1s lower than the target temperature T (Yes in
Act 207), the control section 160 performs the processing in
Act 208. In Act 208, the control section 160 determines
whether the predetermined time X elapses since the heater
40 1s turned on (Act 208).

I 1t 15 determined that the predetermined time X does not
clapse since the heater 40 1s turned on (No 1n Act 208), the
control section 160 returns to the processing i Act 207.
Specifically, the control section 160 performs the processing
of determiming whether the detected temperature 1s lower
than the target temperature T again (Act 207).
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On the other hand, 1f 1t 1s determined that the predeter-
mined time X elapses since the heater 40 1s turned on (Yes
in Act 208), the control section 160 notifies the abnormality
occurring 1n the temperature sensor 62 (Act 209). Then, the
control section 160 terminates the processing 1n this flow.

In the example in FIG. 5, the control section 160 performs
the processing i Act 205 to compare the voltage drop
amount (Va-Vb) with the threshold value Vt at the time the
voltage value Vb 1s detected. For this reason, 1in the example
in FIG. 5, 1f the abnormality occurs in the heater 40, the
abnormality can be determined quickly. In this way, 1n the
image forming apparatus 100, the time required to determine
the abnormality occurring 1n the heater 40 can be shortened.

In the image forming apparatus 100, the control section
160 may continue the subsequent operations 1if 1t 1s deter-
mined that the abnormality occurs in the heater 40. In other
words, 1n this case, the image forming apparatus 100 may be
kept 1n a usable state.

Alternatively, 1n this case, 1n the 1image forming apparatus
100, the control section 160 may stop the operation of the
image forming apparatus 100. At this time, the image
forming apparatus 100 may be started to enter the usable
state 11 the power supply thereof is turned on again after the
power supply thereof 1s temporarily turned off.

On the other hand, 1n the image forming apparatus 100,
the control section 160 at least stops the operation 1n WhJCh
the fixing device 30 1s used 1f 1t 1s determined that the
abnormality occurs in the temperature sensor 62. In other
words, 1n this case, the 1image forming apparatus 100 at least
cannot perform the operation in which the fixing device 30
1s used. For example, the operation in which the fixing
device 30 1s used includes printing.

As described above, 1n the image forming apparatus 100,
if a component of the fixing device 30 1s damaged, the
abnormality occurring in the heater 40 can be determined
based on the voltage drop amount of the power supply
voltage. Furthermore, in the image forming apparatus 100,
whether the abnormality occurs 1n the heater 40 or in the
temperature sensor 62 can be determined based on the
detected value of the temperature.

For example, in the image forming apparatus 100, the
control section 160 detects the power supply voltage value
at the time of controlling the heater 40. Then, the control
section 160 determines that the abnormality occurs in the
heater 40 1f the power supply voltage does not drop or 11 the
drop amount of the power supply voltage at the time the
heater 40 1s turned on as compared to the case 1n which the
heater 40 1s turned ofl 1s small.

In the image forming apparatus 100, despite the heater 40
being turned on, the abnormality occurring 1n the heater 40
1s determined under a predetermined condition. The prede-
termined condition refers to a condition that the detected
value of the temperature sensor 62 does not rise to the target
temperature T, and the voltage drop amount (Va-Vb) when
the heater 40 1s turned on 1s equal to or smaller than the
predetermined threshold value Vi.

In the image forming apparatus 100, despite that the
heater 40 1s turned on, the abnormality occurring in the
temperature sensor 62 1s determined under a predetermined
condition. The predetermined condition refers to a condition
that the detected value of the temperature sensor 62 does not
rise to the target temperature T, and the voltage drop amount
(Va-Vb) when the heater 40 1s turned on exceeds the
predetermined threshold value Vt.

In the image forming apparatus 100, 1t may be unclear
whether the reason for the damage of the fixing device 30 1s
the abnormality of the heater 40 or the abnormality of the
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temperature sensor 62. Therefore, in the image forming
apparatus 100, these can be determined.

In at least one embodiment, the fixing device 30 including
the film unmit 302 and the pressure roller 30p 1s used;
however, 1t 1s not limited thereto. For example, a fixing
device including a heating roller and a pressure roller may
be used.

An example of the image forming apparatus 100, an
image forming method and a non-transitory (non-tempo-
rary) recording medium of at least one embodiment are
shown.

As one embodiment, the image forming apparatus 100
comprises the heater 40, the fixing device 30, and the control
section 160.

The heater 40 1s turned on or turned off, and the heating
clement 45 generates heat when the heater 40 1s turned on.

The fixing device 30 uses the heat from the heating
clement 45 to fix the developer 1image on the surface of an
image forming medium. In at least one embodiment, the
image forming medium 1s a sheet, but 1s not limited thereto.
The heater 40 1s integrated with the fixing device 30 1n at
least one embodiment; however, the heater 40 and the fixing
device 30 may be separate from each other.

The control section 160 detects a voltage of a power
supply that supplies electric power to the heater 40. Then,
the control section 160 determines the abnormality occur-
ring in the heater 40 if the voltage drop amount (Va-Vb) at
the time the heater 40 1s turned on as compared to a case 1n
which the heater 40 1s turned off 1s smaller than a first
threshold value. In at least one embodiment, the first thresh-
old value 1s Vt.

Therefore, in the image forming apparatus 100, the abnor-
mality occurring in the heater 40 can be determined.

As one embodiment, the image forming apparatus 100
turther includes the temperature sensor 62 that detects the
temperature of the fixing device 30. In at least one embodi-
ment, the temperature sensor 62 1s imntegrated with the fixing,
device 30; however, the temperature sensor 62 and the fixing
device 30 may be separate from each other.

The control section 160 determines the abnormality
occurring in the heater 40 based on the temperature detected
by the temperature sensor 62 1n a predetermined case. The
predetermined case refers to a case 1n which the temperature
1s lower than a second threshold value and the voltage drop
amount (Va-Vb) at the time the heater 40 1s turned on as
compared to a case 1n which the heater 40 1s turned offl 1s
smaller than the first threshold value. In at least one embodi-
ment, the second threshold value 1s the target temperature T.

Theretfore, 1n the 1mage forming apparatus 100, an abnor-
mality occurring in the heater 40 can be determined between
the heater 40 and the temperature sensor 62.

As one embodiment, 1n the image forming apparatus 100,
the control section 160 determines whether the temperature
1s lower than the second threshold value based on the
temperature at the time the predetermined time elapses since
the heater 40 1s turned on.

Therelore, 1n the 1mage forming apparatus 100, the deter-
mination relating to the temperature can be performed based
on the condition at the time the predetermined time elapses
since the heater 40 1s turned on. Thereby, 1n the image
forming apparatus 100, the determination relating to the
temperature can be accurately performed.

As one embodiment, 1n the image forming apparatus 100,
the control section 160 determines the abnormality occur-
ring 1n the temperature sensor 62 in a predetermined case.
The predetermined case refers to a case i which the
temperature detected by the temperature sensor 62 1s lower
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than a third threshold value and the voltage drop amount
(Va-Vb) at the time the heater 40 1s turned on as compared
to a case 1n which the heater 40 1s turned ofl 1s greater than
the first threshold value. In at least one embodiment, the
third threshold value 1s the target temperature T.

Therefore, in the image forming apparatus 100, the abnor-
mality occurring in the temperature sensor 62 can be deter-
mined between the heater 40 and the temperature sensor 62.

As an example, if the voltage drop amount (Va-Vb) is
comncident with the first threshold value, the same process-
ing as in the case in which the voltage drop amount (Va-Vb)
1s smaller than the first threshold value may be performed.
As another example, if the voltage drop amount (Va-Vb) 1s
comncident with the first threshold value, the same process-
ing as i1n a case in which the voltage drop amount (Va-Vb)
1s greater than the first threshold value may be performed.

As one embodiment, in the image forming apparatus 100,
the control section 160 determines whether the temperature
1s lower than the third threshold value based on a tempera-
ture at the time a predetermined time elapses since the heater
40 1s turned on.

Therefore, 1n the 1image forming apparatus 100, the deter-
mination relating to the temperature can be performed based
on the condition at the time the predetermined time elapses
since the heater 40 1s turned on. In this way, 1n the image
forming apparatus 100, the determination relating to the
temperature can be accurately performed.

As one embodiment, 1n the image forming apparatus 100,
the control section 160 notifies the abnormality occurring in
the heater 40 11 the abnormality occurring in the heater 40 1s
determined.

Therefore, 1n the image forming apparatus 100, the abnor-
mality occurring in the heater 40 can be notified to a user or
the like.

As one embodiment, in the image forming apparatus 100,
the control section 160 notifies the abnormality occurring in
the temperature sensor 62 11 the abnormality occurring in the
temperature sensor 62 1s determined.

Therefore, in the image forming apparatus 100, the abnor-
mality occurring 1n the temperature sensor 62 can be notified
to a user or the like.

As one embodiment, 1n the image forming apparatus 100,
the fixing device 30 includes a thin film sliding on the
surface of the heating element 45 with one surface thereof
contacting the heating element 45, and a rotation member
that can be pressed against the other surface of the thin film
and can be rotatably driven. In at least one embodiment, the
thin {ilm 1s the cylindrical film 35. In at least one embodi-
ment, the rotation member 1s the pressure roller 30p.

Therefore, the image forming apparatus 100 can deter-
mine the abnormality occurring 1n the heater 40 when the
fixing device 30 of such a fixing system 1s used.

As one embodiment, the image forming method used by
the 1mage forming apparatus 100 can be provided.

The image forming method includes a step 1n which the
image forming apparatus 100 detects a voltage of a power
supply that supplies the electric power to the heater 40.

The 1mage forming method includes a step 1n which the
image forming apparatus 100 determines the abnormality
occurring in the heater 40 11 the voltage drop amount at the
time the heater 40 1s turned on as compared to a case in
which the heater 40 1s turned off 1s smaller than the first
threshold value.

Therefore, by the image forming method, the abnormality
occurring in the heater 40 can be determined.

As one embodiment, the non-transitory recording medium
can be provided.
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Specifically, the non-transitory recording medium stores a
program having instructions for enabling a computer to
function as the 1image forming apparatus 100. In at least one
embodiment, the computer may operate as the control sec-
tion for the image forming apparatus.

Theretfore, through the non-transitory recording medium,

the abnormality occurring in the heater 40 can be deter-
mined.

Programs for performing functions of the image forming
apparatus 100 according to the embodiments described
above may be stored in a computer-readable recording
medium. Then, the processing may be performed by
enabling a computer system to read and execute the pro-
grams recorded on the recording medium. The computer
system may include an OS (Operating System) or hardware
such as a peripheral device. The computer-readable record-
ing medium may be a portable medium such as a tlexible
disk, a magneto-optical disk, a ROM (Read Only Memory),
a writable non-volatile memory such as a tflash memory or
a DVD (Dagital Versatile Disc), or the like. The computer-
readable recording medium may be a storage device such as
a hard disk built in the computer system.

The computer-readable recording medium may be a non-
transitory recording medium.

The above programs may be used for performing a part of
the functions described above. Furthermore, the above pro-
gram may be a so-called diflerence file (difference program)
that can perform the above-described functions 1n combi-
nation with programs already recorded in the computer
system.

The function of any component in any apparatus
described above may be performed by a processor. For
example, each processing in at least one embodiment may be
performed by the processor operating based on information
such as a program and a computer-readable recording
medium that stores the information such as the program. In
the processor, the functions of each section may be per-
formed by individual hardware and/or integral hardware.
For example, the processor may include the hardware, and
the hardware may include at least one of a circuit for
processing digital signals and a circuit for processing analog
signals. For example, the processor may be configured by
one or more circuit devices and/or one or more circuit
clements mounted on a circuit board. A circuit device may
be an IC (Integrated Circuit), for example, and the circuit
clement may be a resistor or a capacitor.

Here, the processor may be a CPU. However, the proces-
sor 1s not limited to a CPU, and various processors such as
a GPU (Graphics Processing Unit) or a DSP (Digital Signal
Processor) may be used. The processor may be a hardware
circuit with an ASIC (Application Specific Integrated Cir-
cuit). The processor may be configured by a plurality of
CPUs, or may be configured by a hardware circuit with a
plurality of ASICs. The processor may be configured by a
combination of a plurality of CPUs and the hardware circuit
with a plurality of ASICs. The processor may include one or
more of an amplifier circuit or a filter circuit or the like that
processes the analog signal.

While certain embodiments have been described these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the mventions.
Indeed, the novel embodiments described herein may be
embodied 1n a varniety of other forms. Furthermore various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
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claims and there equivalents are intended to cover such
forms or modifications as would fall within the scope and
spirit of the invention.

What 1s claimed 1s:

1. An 1image forming apparatus, comprising;

a heater configured to be turned on or turned o
generate heat when the heater 1s turned on;

a fixing device configured to fix a developer 1image on a
surface of an 1mage forming medium using the heat
generated by the heater;

a temperature sensor configured to measure the tempera-
ture of the fixing device, and

a controller configured to determine a voltage of a power
supply for supplying electric power to the heater, to
determine an occurrence of an abnormality 1n the heater
when a voltage drop amount at a time when the heater
1s turned on as compared to a time when the heater 1s
turned off 1s smaller than a first threshold value, to
determine an occurrence of an abnormality in the
temperature sensor, and to provide a notification of the
occurrence of the abnormality 1n the temperature sensor
upon determining occurrence of the abnormality 1n the
temperature sensor.

2. The image forming apparatus according to claim 1,

wherein

the controller 1s configured to determine the occurrence of
the abnormality in the heater when the temperature
measured by the temperature sensor 1s lower than a
second threshold value and the voltage drop amount at
the time when the heater 1s turned on as compared to
the time when the heater 1s turned off 1s smaller than the

first threshold value.

3. The image forming apparatus according to claim 2,
wherein
the controller 1s configured to determine the occurrence of
the abnormality 1n the heater when the temperature
measured by the temperature sensor 1s lower than the
second threshold value after a predetermined time has
clapsed since the heater 1s turned on.
4. The image forming apparatus according to claim 2,
wherein
the controller 1s configured to determine the occurrence of
the abnormality in the temperature sensor when the
temperature detected by the temperature sensor 1s lower
than a third threshold value and the voltage drop
amount 1s greater than the first threshold value at the
time when the heater 1s turned on as compared to the
time when the heater 1s turned off.
5. The image forming apparatus according to claim 4,
wherein
the controller 1s configured to determine whether the
temperature 1s lower than the third threshold value after
a predetermined time has elapsed since the heater 1s
turned on.
6. The 1image forming apparatus according to claim 1,
wherein
the controller 1s configured to output a notification of the
occurrence of the abnormality 1n the heater upon deter-
mining the occurrence of the abnormality.
7. The image forming apparatus according to claim 1,
wherein
the fixing device includes a film sliding on a surface of a
heat generator of the heater, with one surface of the film
contacting the heat generator, and a rotation member
configured to be pressed against the other surface of the
film and configured to be rotatably driven.

', and to
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8. A method for determining an abnormality 1n an 1mage
forming apparatus comprising a heater configured to be
turned on or turned ofl, a fixing device configured to fix a
developer image on a surface of an 1image forming medium
with the heat from the heater, and a temperature sensor
configured to measure the temperature of the fixing device,
the method comprising:

determining a {irst voltage of a power supply for supply-

ing, by the image forming apparatus, electric power to
the heater, at a time when the heater 1s turned on:
determining a second voltage of the power supply at a
time when the heater 1s turned off;

determining, by the image forming apparatus, an occur-
rence ol an abnormality in the heater when a voltage
drop amount at the time when the heater 1s turned on as
compared to the time when the heater 1s turned ofl 1s
smaller than a first threshold value;

determining an occurrence of an abnormality 1n the tem-

perature sensor; and
providing a notification of the occurrence of the abnor-
mality in the temperature sensor upon determining the
occurrence of the abnormality in the temperature sen-
SOF.

9. The method of claim 8, further comprising;:

upon a determination that a difference between the first
voltage and the second voltage 1s smaller than the first
threshold voltage, providing a notification of the occur-
rence of the abnormality 1n the heater.

10. The method of claim 8, further comprising:

upon a determination that the difference between the first

voltage and the second voltage 1s greater than the first
threshold voltage, measuring a temperature of the
heater using the temperature sensor at the time when
the heater 1s turned on;

determining whether the measured temperature 1s lower

than a target temperature; and

upon a determination that the measured temperature 1s

lower than the target temperature, determining the
occurrence of the abnormality in the temperature sen-
SOT.

11. The method of claim 10, wherein determining whether
the measured temperature 1s lower than the target tempera-
ture further comprises measuring the temperature of the
heater after a predetermined period of time has elapsed.

12. The method of claim 10, wherein determiming whether
the measured temperature 1s lower than the target tempera-
ture 1s performed before comparing the diflerence between
the first voltage and the second voltage to the first threshold
value.

13. The method of claim 9, wherein determining whether
the measured temperature 1s lower than the target tempera-
ture 1s performed after comparing the difference between the
first voltage and the second voltage to the first threshold
voltage.
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14. A non-transitory computer-readable medium storing a
program having instructions, which, when executed by a
computer, causes the computer to perform operations to
control an 1mage forming apparatus, wherein

the 1mage forming apparatus comprises

a heater configured to be turned on or turned off, and a
generator configured to generate heat when the
heater 1s turned on;

a fixing device configured to fix a developer 1mage on
a surface of an 1mage forming medium with heat
from the heat generator; and

a temperature sensor configured to measure the tem-
perature of the fixing device,

wherein the operations comprise

determining a voltage of a power supply for supplying
clectric power to the heater,

determining an occurrence of an abnormality 1n the

heater when a voltage drop amount at a time when
the heater 1s turned on as compared to a time when
the heater 1s turned ofl 1s smaller than a first thresh-
old value,

determining an occurrence ol an abnormality in the
temperature sensor; and

providing a notification of the occurrence of the abnor-
mality i the temperature sensor upon determining
occurrence of the abnormality 1n the temperature
SEensor.

15. The non-transitory computer-readable medium of
claam 14, wherein the image forming apparatus further
includes:

a pressure roller 1n contact with a cylinder film;

a support within the cylinder film that 1s configured to
support an mnner surface of the cylinder film against the
pressure roller;

a heating element 1n contact with an mner surface of the
cylinder film; and

a base plate backing the heating element.

16. The non-transitory computer-readable medium of
claim 15, wherein the operations further comprise:

determiming the occurrence of the abnormality in the
temperature sensor when the voltage drop amount 1s
smaller than the first threshold value and when a
measured temperature 1s lower than a second threshold
value after a predetermined period of time has elapsed
since the heater 1s turned on.

17. The non-transitory computer-readable medium of
claim 15, wherein the operations further comprise

controlling a thermostat to shut ol the power supply to the
heater when the measured temperature exceeds a pre-
determined temperature.
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